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注4) 日本は既に平成 17(2005)年に高齢化率 20.2％になり、
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 Shadow Rendering on Computer Graphics and  
Application to Environmental Impact Evaluation Technology  Part Two 
 Veiling Light Source Model and Shadow Impact Estimation 
宇田紀之・神谷淑貴
UDA Noriyuki and  KAMIYA Yoshitaka 
Abstract:
The large scale building has shadow impact on wide area. Its shadow is often consisted of penumbra (hard shadow) 
and umbra (soft shadow) with shade gradients. The shadow size and luminance distribution are depended on the solar 
position, project distance and atmospheric condition on that time.  In shadow simulation, penumbra due to direct 
sunlight and umbra by illuminant effect of skylight are calculated individually and are synthesized afterward. This 
usual method could not forecast the luminance structure on shadow of building with complex structure.  
In this study, we proposed and easy and effective method to forecast the shadow impact and produce shadow image 
with luminance gradients. We made a veiling light source, which produced by applying Gauss filter on the sun image. 
Veiling light source was used as mapping light source in global illuminant environment. In this model, the 
atmospheric condition is expressed by mean and variance of Gauss equation. The variation of shadow could be 
expressed corresponding to the change of sun ray diffusion. In this model, the shadow luminance on the project face 
could be calculated by inverse ray tracing method. It is valid as a method of forecasting shadow impacts. 
Keywords: shadow simulation, penumbra (hard shadow), veiling light source
































































































































光源の光の強さは、法線面直達日射量 Jn[MJ / 
m2h]の変化に対応づけた。日射量の推計式は、
次の近似式を利用した。 
Ｊn = Ｊｎ0 x Pm     
Ｊｎ0: 大気外日射量[MJ / m2h]  


































以下の天空光日射量 Ish の推定式を利用する。 
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